Features and potentials of ATP-site directed CK2 inhibitors.
A panel of quite specific, fairly potent and cell-permeable inhibitors of protein kinase CK2 belonging to the classes of condensed polyphenolic compounds, tetrabromobenzimidazole/triazole derivatives and indoloquinazolines have been developed, with K(i) values in the submicromolar range. Nine structures have been solved to date of complexes between the catalytic alpha subunit of CK2 and a number of these compounds, many of which display a remarkable specificity toward CK2 as compared to a panel of >30 kinases tested. The structural basis for such selectivity appears to reside in the shape and size of a hydrophobic pocket adjacent to the ATP binding site where these ATP competitive ligands are entrapped mainly by van der Waals interactions and by an energy contribution derived from the hydrophobic effect. In CK2, this cavity is smaller than in the majority of other protein kinases due to a number of unique bulky apolar residues. Consequently, the replacement of two of these residues (V66 and I174) in human CK2 alpha with alanines gives rise to mutants, which are markedly less susceptible than wild type to these classes of inhibitors. Cell-permeable CK2 inhibitors have been successfully employed, either alone or in combination with CK2 mutants refractory to inhibition, to dissect signalling pathways affected by CK2 and/or to validate the identification of in vivo targets of this pleiotropic kinase. Moreover, the remarkable pro-apoptotic efficacy of these compounds toward cell lines derived from a wide spectrum of tumors, disclose the possibility that in perspective CK2 inhibitors might become leads for the development of anti-cancer drugs.